1-Introduction:
For the past two decades, emerging markets have been viewed as providers of new menu of opportunities for international investors, who seek extreme gain opportunities and ready to endure extreme loss possibilities. In these events, a crucial issue to be addressed is: to what extent a market is fundamentally a strong? In an efficient market the present value of the expected future dividends of a share represent the fundamental value of the share. This is because in an efficient market stock prices change only in response to a new information about change in fundamentals. When investors purchase shares solely for its future payoff (dividends), stock prices are said to be driven mainly by fundamentals. However, in a market dominated by non-fundamental speculative factors stock price diverge from its fundamental value. Thus, systematic divergence of stock price from its fundamental value is an indication of rational bubble. Blanchard and Watson, 1982 , refer to rational bubbles as self-fulfilling expectations that push stock prices towards expected price level, which unrelated to change in the fundamentals of the stock price. Sharma, and Bikhchandani, 2000, attribute rational bubbles to the presence of a large number of investors reacting simultaneously to new information so that an overreaction in aggregate is created. A number of authors (Campbell and Shiller, 1988; Diba and Grossman, 1988; Timmermann, 1995; Nasseh and Strauss, 2003; Koustas and Serletis,2005; Cunado et al 2005) have all investigated the presence of rational bubbles in a number of developed markets by investigating integration of stock prices and dividends. The main difference between the present paper and the above mentioned papers is that in this paper our aim to test rational bubbles in a fast growing major emerging stock market, which is Bombay stock market.
Following similar approach as that of Koustas and Serletis, 2005 , in this paper we employed the fractional integration technique, which test the order of integration, I(d), when d, takes a fraction value between 0 and 1.
The remaining parts of the paper includes the following.
Section two discusses modeling rational bubbles. Section three illustrates ARFIMA(p,d,q) process, while section four illustrates the data and estimation results. The final section concludes the study.
2-Modeling rational bubbles:
In modeling rational bubbles we adopt the same approach as in Campbell and Shiller (1988b) . Since stock returns at time t+1, can be defined as the capital gains plus expected dividend yield then: 
To solve for a unique solution, we need to assume that in the long term the last term in equation (3) diminishes to zero so that 1 : Campbell et al (1997) refer to the term in equation (6) Equation (7) is a nonlinear function of the log dividend-price ratio. Firstorder Taylor expansion around the mean, reduce equation (7) to the loglinear approximation:
where λ and α are parameters. Equation (8) , we obtain:
In a final step, take the mathematical expectation of (9), based on the available information at time t, and solve for the log dividend-price ratio, so that:
Equation (10) implies that when the dividend growth factor, , and the log of stock returns are stationary stochastic processes, the log dividend yield is stationary, and thus no rational bubble is holding. As a result, in order to test for rational bubbles, we either test for unit roots in the
variables on the right-hand side of equation (10), or alternatively for a unit root in the left-hand side variable, which is the log dividend yield.
In this paper we adopt, beside the classical unit root tests, ARFIMA(p,d,q) process to test the order of integration of stock price and dividend yield variables.
3:
The ARFIMA(p,d,q) process (Baillie et al, 1996) defined as 2 : Baillie et al (1996) , Bollerslev and Mikkelsen (1996), Granger and , the parameters in the ARFIMA(p,d,q) and FIGARCH(p,d,q) models in (11) and (12) estimated using quasimaximum likelihood (QMLE) method. In the ARFIMA models, the short-run behavior of the data series is represented by the conventional ARMA parameters, while the long-run dependence can be captured by the fractional differencing parameter, d. A similar result also applies when modeling conditional variance, as in equation (12). While for the covariance stationary GARCH(p,q) model a shock to the forecast of the future conditional variance dies out at an exponential rate, for the FIGARCH(p,d,q) model the effect of a shock to the future conditional variance decay at low hyperbolic rate. As a result, the fractional differencing parameter, d, in the equations (11) and (12) can be regarded the decay rate of a shock to the conditional variance (Bollerslev, 1996) . (11) and (12), in this paper we employed the maximum likelihood estimator. However, Lee and Schmidt (1996) (1) and (2) both suggest rejection of mean reversion hypothesis in the log prices and log dividend yield, in favor of the unit root hypothesis, which imply evidence of rational bubbles in BSE.
The effect of aggregation bias in the data is realized by a number of authors in the literature (Schewart, 1989; Ng 1995; Taylor 2001 Taylor , 2002 and pointed out that the use of low frequency data increase bias towards random walk process. For instance, Taylor (2001) concludes that if stock price adjustment towards its fundamental value (dividends) is of order of days or weeks, then using monthly data could bias the results towards finding unit roots in the data, and thus concluding existence of rational bubbles. To safeguard against these type of aggregation bias, we (3), that is the unit root hypothesis of both log dividend yield, and the log price level. 
Concluding remarks:
This paper has employed a combination of unit root tests and fractional integration techniques to test the order of integration of log dividend yield in Bombay Stock Exchange. The paper shows that the presence of a unit root in the log dividend yield is consistent with the evidence of rational bubble in the stock price level. The paper also investigates the degree of conditional volatility persistence using FIGARCH(p,d,q) model for the log dividend and the log price on daily, weekly, and monthly series, 
